A recombination-deficient mutant of Streptococcus lactis ML3 designated MMS36 was isolated on the basis of its sensitivity to methyl methanesulfonate. This mutant also displayed sensitivity to UV irradiation. The inability of MMS36 to mediate homologous recombination was demonstrated by transduction of plasmid-linked lactose fermenting ability but not chromosomally mediated streptomycin resistance.
A recombination-deficient mutant of Streptococcus lactis ML3 designated MMS36 was isolated on the basis of its sensitivity to methyl methanesulfonate. This mutant also displayed sensitivity to UV irradiation. The inability of MMS36 to mediate homologous recombination was demonstrated by transduction of plasmid-linked lactose fermenting ability but not chromosomally mediated streptomycin resistance.
Mutants deficient in host-mediated homologous recombination (Rec-) display characteristic sensitivities to UV irradiation and mutagens, such as N-methyl-N'-nitro-N-nitrosoguanidine and methyl methanesulfonate (MMS) (5, 6 The UV sensitivity of these strains was determined to confirm the other phenotypic characteristic of recombination-deficient mutants. To determine UV sensitivity, 1 ml of cells was washed in 0.85% saline and resuspended in 10 ml of saline. Ten milliliters of this cell suspension containing 108 CFU/ml was transferred to a glass petri dish (100 by 15 mm) and exposed to UV irradiation during constant swirling. The UV source was a 15-W General Electric germicidal lamp located 38.5 cm above the cell suspension. All the MMS-sensitive mutants were also UV sensitive. The UV dose-survival curve for MMS36 is presented in Fig. 1 .
To determine whether these MMS-sensitive, UV-sensitive mutants were recombination deficient, we performed transduction experiments. In a recombination-deficient strain, chromosomal markers introduced by transduction cannot be integrated and expressed. However, since chromosomal integration is not required for expression of plasmid markers, these markers can be transduced into a recombinationdeficient strain. Goering used this approach to characterize recombination-deficient mutants of S. aureus (4) . In transduction experiments with MMS-sensitive mutants of S. lactis ML3, streptomycin resistance was employed as a chromosomal marker, and lactose metabolism was employed as a plasmid-linked characteristic. Bacteriophage were induced from appropriate (7). Strepto-transductants 8 and 55 (8) . Transduction was esistance-transducing phage were in-performed as described by McKay et al. (9) . Dm S. lactis LM0220 (2); lactose-trans-Streptomycin-resistant transductants were plated on agar containing 5% nonfat dry milk and 1% glucose to permit phenotypic expression and then replica plated onto lactose-bromocresol purple indicator plates (10) containing 600 ,ug of streptomycin per ml and 0.5% lactose. Lactose-M IL3~p ositive (Lac') transductants were plated di-M 13 * _ rectly onto lactose-bromocresol purple indicator plates.
The frequency with which the MMS-sensitive strains were transduced to streptomycin resistance is presented in Table 1 . Since control plates containing no phage gave a background of zero to two streptomycin-resistant colonies per plate, the data presented represent the number of 0 transductants above this background. Strain MMS36 could not be transduced to streptomycin resistance. Additional transduction experiments utilizing concentrated phage preparations verified this observation: streptomycin resistance was transduced to S. lactis ML3 at a frequency of 4.68 x 104 transductants per ml of phage, whereas no streptomycin-resistant transductants of MMS36 were observed.
MMS 36
To examine the frequency with which plasmid-linked lactose metabolism is transduced, lactose negative (Lac-) derivatives of S. lactis ML3 and MMS36 were employed. In conclusion, a recombination-deficient mutant of S. lactis ML3, designated MMS36, was isolated by screening mutated colonies for sensitivity to MMS. Strain MMS36 displayed sensitivity to UV irradiation, which is a characteristic of many recombination-deficient mutants. Transduction of a plasmid-linked marker, but not a chromosomally linked marker, confirmed the recombination-deficient nature of this mutant. This Rec-mutant will play a vital role in characterizing the recombinational events occurring in S. lactis ML3, as well as other strains of dairy streptococci.
